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Clinical Characteristics and Risk Factors Associated with Early-onset
Peritonitis Among Patients On Peritoneal Dialysis
Haishan Wu, Rong Huang, Chunyan Yi, Qunying Guo, Xueqing Yu, Xiao Yang
Nephrology, Guangzhou, China
Objective: To analyze characteristics and associated risk factors of early-
onset peritonitis in patients undergoing continuous ambulatory peritoneal
dialysis (CAPD).
Methods: In this retrospective observational cohort study, all incident PD pa-
tients in our PD center from Jan 1, 2006 to Dec 31, 2013 were recruited and
followed up until Dec 31, 2014. Risk factors associated with the early-onset
peritonitis were evaluated using Cox proportional model.
Results: Of 1744 patients on CAPD, 495(28.4%) developed at least one
episode of peritonitis during a median follow-up of 32.1 months, of whom
101 patients developed peritonitis within the first three months. According
to the occurrence time of the first episode of peritonitis, patients were
divided into early-onset (3 months) peritonitis (n Z 101), and late-onset
(>3 months) peritonitis (n Z 394). Compared with patients with late-onset
peritonitis, early-onset patients were younger (45.9 13.9 vs. 51.0 14.7,
p Z 0.002), had higher body mass index (BMI) (22.3 3.3 vs. 21.4 3.0,
p Z 0.010), neutrophil to lymphocyte (N/L) ratio (4.93 1.98 vs.
3.23 1.92, p Z 0.008) and serum creatinine level (771 253 vs.
704 240, p Z 0.017), but lower comorbidities index score (3.48 1.72
vs. 4.02 1.93, p Z 0.007), proportion of temporary hemodialysis (17.8%
vs. 39.9%, p < 0.001) and total cholesterol level (4.82 1.28 vs.
5.22 1.29, p Z 0.003). In multivariate model after adjusting for gender,
presence of DM, serum potassium, serum albumin as well as residual renal
function, younger age (HR 0.98, 95% CI: 0.96e1.00, p Z 0.031), higher BMI
(HR1.09, 95% CI: 1.01e1.18, p Z 0.031), higher education level (HR1.78,
95% CI: 1.04e3.03, p Z 0.035) and higher level of N/L ratio（HR1.13, 95%
CI: 1.04e1.23, pZ 0.03）were risk factors associated with early-onset peri-
tonitis. Compared with late-onset peritonitis, patients with early-onset peri-
tonitis had worse technique survival (p Z 0.024), while the patient survival
rates between the two groups was comparable (p > 0.05).
Conclusion: Younger age, higher BMI, education level and N/L ratio are risk
factors associated with early-onset peritonitis. Compared with late-onset
peritonitis, patients developed early-onset peritonitis tended to experience
lower death-technique survival rate.http://dx.doi.org/10.1016/j.hkjn.2015.09.1920154
Association of Body Mass Index and Body Mass Index Change with
Mortality in Incident Peritoneal Dialysis Patients
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Objectives: To investigate the prognostic effects of baseline body mass in-
dex (BMI) and BMI change within the first year of therapy in continuous
ambulatory peritoneal dialysis (CAPD) patients.
Methods: We conducted a cohort study of incident patients who started
CAPD therapy from January 2006 to December 2011. BMI was categorized ac-
cording to World Health Organization classification for Asian population. BMI
at baseline and one year after the initiation of peritoneal dialysis (PD) treat-
ment was assessed to calculate the BMI change (6BMI). Patients were split
into four categories according quartiles (Q) of 6BMI: Q1< 0.80%; Q2:
0.80w2.69%; Q3: 2.70w7.40%; Q4: >7.40%. Kaplan-Meier method and
Cox regression proportional hazard analysis were performed to assess the as-
sociation of BMI on outcomes.
Results: A total of 1263 CAPD patients were enrolled, with a mean age of
47.8 15.0 years, a mean BMI of 21.58 3.13 kg/m2. During a median
follow-up of 25.3 months, obesity was associated with increased risk for car-
diovascular diseases (CVD) death [adjusted hazard ratio (AHR) 2.01; 95 % CI
1.14, 3.54; P Z 0.016], but not all-cause mortality. Additionally, patients
with more BMI decline (>0.80%) during the first year after CAPD initiation
had an elevated risk for all-cause (AHR: 2.21, 95% CI 1.233.95,
P Z 0.008) and CVD mortality (AHR 2.31, 95 % CI 1.11, 4.84; P Z 0.026),
which was independent of baseline BMI values.Conclusion: Obesity on PD initiation and BMI decline >0.80% during the first
year of PD therapy were associated with poor outcomes in incident CAPD pa-
tients. Further research is needed to determine whether this BMI range and
fluctuation may attenuate the risk of these outcomes.http://dx.doi.org/10.1016/j.hkjn.2015.09.193
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Ferritin, High-sensitivity C-Reactive Protein and Mortality in Incident
CAPD Patients
Rong Huang, Juan Wu, Haishan Wu, Qian Zhou, Xueqing Yu, Xiao Yang
Department of Nephrology, The First Affiliated Hospital, Sun Yat-sen
University, Guangzhou, China
Objective: As well-known as being a marker of body iron stores, serum
ferritin has also been shown to be a marker of inflammation in dialysis pa-
tients. This study aimed to explore the relationship between ferritin and
high-sensitivity C-reactive protein (hsCRP), as well as whether the associa-
tion between ferritin and all-cause mortality was independent of hsCRP in
incident continuous ambulatory peritoneal dialysis (CAPD) patients.
Methods: This is a retrospective cohort study. Incident CAPD patients in our
PD center were enrolled from January 2007 to December 2011 and were fol-
lowed up until December 31, 2013. Data of repeated measurements (every 3
months) of serum ferritin and hsCRP were collected. The ferritin concentra-
tions were divided into four categories as <100, 100e500, 500e800, and
>800 ug/l. Cox proportional hazards models were used to evaluate the asso-
ciation between ferritin and mortality.
Results: A total of 985 incident CAPD patients whose mean age was
47.1 14.9 years were enrolled in this study, of which 59.9% (590/985) were
male, and 25.1% (247/985) were diabetic. During a median follow-up of 36
months (interquartile range 23 to 49 months), 16.1% (159/985) patients
died. Linear regression analysis indicated higher ferritin was associated
with higher hsCRP (b Z 7.2, 95% CI 3.2e11.2, P < 0.001) after adjusting for
age, gender, body mass index, a history of diabetes and cardiovascular dis-
ease. Generalized estimating equation showed higher ferritin was associated
with higher hsCRP (b Z 4.3, 95% CI 1.5e7.1, P Z 0.003). Higher log trans-
formed ferritin was associated with increased all-cause mortality indepen-
dently of hsCRP (HRZ 1.23, 95% CIZ 1.05e1.43, pZ 0.009). Furthermore,
patients with ferritin above 800 ug/l had an increasing risk for mortality
(HRZ 2.030, 95% CIZ 1.107e3.721, pZ 0.022) compared to patients with
optimal ferritin concentration (100e500 ug/l) independently of hsCRP.
Conclusion: Higher serum ferritin was associated with higher hsCRP. Howev-
er, higher ferritin was associated with increased all-cause mortality in inci-
dent CAPD patients independently of hsCRP.http://dx.doi.org/10.1016/j.hkjn.2015.09.1940166
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Objective: The optimal time of dialysis initiation remains uncertain. The
goal of this study was to compare survival outcomes in patients with early
and late start of peritoneal dialysis in Southern China.
Methods: This is a retrospective cohort study. Incident CAPD patients in PD
center were enrolled from January 2006 to December 2012, and followed up
until December 31, 2014. Serum creatinine values were collected at the
initiation of dialysis. Early, mid, and late start of dialysis were defined as
eGFR >10.5, 7.5e10.5, and <7.5 mL/min/1.73 m2, respectively. Cox regres-
sion analysis was used to evaluate the association between the timing of
dialysis and all-cause mortality.
Results: A total of 1508 incident CAPD patients whose mean age was
47.5 15.3 years were enrolled in this study, of which 58.6% (883/1508)
were male, and 24.8% (374/1508) were diabetic. During a median follow-
up of 36 months (interquartile range 20 to 54 months), 22.1% (334/1508) pa-
tients died. Compared with the late-start group, those in the early-start
group were older (52.7 15.6 vs. 43.2 14.4 years, p < 0.001), and had a
higher comorbidity index score [5 (3e6) vs. 2 (2e4), p < 0.001]. Compared
Dialysis S125with patients in the late-start group, those in the early-start group were
significantly more likely to die during the follow-up period (unadjusted HR
1.87, 95% CI, 1.44e2.43, p < 0.001). However, after adjusting for age,
sex, BMI, diastolic blood pressure, serum albumin, primary diagnosis, Charl-
son comorbidity score, hemoglobin and total serum cholesterol, the predict-
ing role of early-start dialysis on mortality was not statistically significant
(HR 1.08, 95% CI, 0.79e1.46, p Z 0.662).
Conclusion: The initiation timing of peritoneal dialysis therapy was not inde-
pendently associated with increased mortality. Aging and more comorbidity
may account for the higher mortality rate in early-start PD patients.http://dx.doi.org/10.1016/j.hkjn.2015.09.195
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Influence of Follow-up Rate on Patient Outcome in Peritoneal Dialysis
Wan Wang, Li Na Fu, Meng Hua Chen
General Hospital of NingXia Medical University, YinChuan, China
Objective: To explore the influence of follow-up rate for patients undergo-
ing continuous ambulatory peritoneal dialysis (CAPD).
Methods: A total of 172 patients on CAPD for at least 6 months from January
1st 2011 to January 1st 2014 were included in this study. The follow-up rate
for each patient was calculated. All the participants were divided into two
groups according to the median follow-up rate of all patients, namely high
follow-up group and low follow-up group. The demography information,
physical examination measurements and biochemistry data were collected.
The nutritional status by SGA, residual renal function assessed by residual
glomerular filtration rate (rGFR) and the anxiety/depression status evalu-
ated by Hamilton Questionair were also evaluated.
Results: At baseline, no significant differences were shown in all the items
between the two groups. After a median follow-up time of 15 months, pa-
tients in low follow-up group had a longer PD duration (20.1 8.4 months
vs. 15.9 8.4 months, P Z 0.001), higher systolic blood pressure
(146.3 23.6 mmHg vs. 137.9 20.6 mmHg, PZ 0.014), and higher diastolic
blood pressure (90.9 17 mmHg vs. 84.7 12.9 mmHg, P Z 0.008). The
level of hemoglobin (103.8 17.4 g/L vs. 111.5 16.3 g/L, P Z 0.004),
serum albumin (29.4 5 g/L vs. 31.1 5.5 g/L, P Z 0.033) were lower in
the low follow-up patients than the high follow-up patients. Furthermore,
the incidence of malnutrition (65.5% vs. 40.7%, P Z 0.001), anxiety (45.3%
vs. 29.1%, P Z 0.028) and depression (47% vs. 31.8%, PZ 0.03) were signif-
icantly higher in low follow-up patients than the high follow-up patients.
Multivariate Cox regression analysis showed that residual renal function
(RR Z 0.669, P Z 0.004), serum albumin (RR Z 0.884, P Z 0.001) and
age (RR Z 1.045, P Z 0.006) were independently associated with patients’
survival, while the follow-up rate was not an independent risk factor.
Conclusion: Lower follow-up rate in CAPD patients was associated with hypo-
proteinemia, anemia and malnutrition which were independently associated
with worse survival of patients. Therefore, improving the outpatient clinic
follow-up rate is very important to improve outcomes of CAPD patients.http://dx.doi.org/10.1016/j.hkjn.2015.09.196
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Predictive Effect of Visit-to-visit Blood Pressure Variability on All-cause
Mortality and Cardiovascular Events in Peritoneal Dialysis Patients
Yan Lin, Qunying Guo, Haiping Mao, Xiao Yang, Xueqing Yu
Department of Nephrology, Guangzhou, China
Objective: Visit-to-visit blood pressure variability (BPV) has been demon-
strated to be a predictor of all-cause mortality and cardiovascular events
in common people and hemodialysis patients. This study was aimed to inves-
tigate the effect of visit-to-visit BPV on all cause mortality and cardiovascu-
lar events in patents undergoing peritoneal dialysis.
Methods: Visit-to-visit BPV of PD patients during the first 6 months were
measured in incident PD patients from January 1st, 2006 to December 31st,
2009. The patients were followed up for all causes mortality and cardiovas-
cular events through December 31st, 2012.
Results: A total of 675 incident PD patients (43.6% female, mean age
47.9 15.5 years) were enrolled, with a median duration of follow up for
41.0 (6.1e83.0) months. The mean of standard deviation of systolic bloodpressure (SDSBP), coefficient of variation of SBP (CVSBP), SD of diastolic
blood pressure (SDDBP) and CVDBP in the PD patients were 12.40 mmHg,
8.99%, 8.02 mmHg and 9.52%, respectively. Patients with higher SDSBP pre-
sented higher baseline of mean arterial blood pressure (MAP, 107.24 vs.
102.38 mmHg, p Z 0.003), higher percentage of diabetes (29.5% vs.
21.8%, p Z 0.013), and cardiovascular disease (CVD) history (14.7% vs.
8.4%, p Z 0.010). By multivariate logistic regression, higher MAP
(ORZ 1.018, pZ 0.003) and CVD history (ORZ 1.979, pZ 0.017) were in-
dependent associated risk factors of higher SDSBP. Cox regression analysis
showed that both SDSBP (HR Z 1.918, p Z 0.002) and CVSBP
(HRZ 1.798, pZ 0.008) were independent risk factors for all-cause mortal-
ity, while SDSBP (HR Z 1.864, p Z 1.066e3.258) and SDDBP (HR Z 1.785,
pZ 1.041e3.061) were independently associated with CVD mortality. More-
over, SDSBP (HRZ 2.020, pZ 0.001), CVSBP (HR Z 1.926, pZ 0.005), and
SDDBP (HR Z 1.598, p Z 0.030) were also independently associated with
composite cardiovascular events after adjustment for confounders.
Conclusion: Visit-to-visit BPV is an independent risk factor for all-cause mor-
tality, CVD mortality, and cardiovascular events in PD patients, independent
of blood pressure level.http://dx.doi.org/10.1016/j.hkjn.2015.09.197
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Clinical Characteristics and Outcome of Relapsing, Recurrent and
Repeat Peritonitis in Peritoneal Dialysis Patients
Rong Su, Qunying Guo, Xiao Yang, Qian Zhou, Chunyan Yi, Na Tian,
Xueqing Yu
Department of Nephrology, Guangzhou, China
Objective: To explore the clinical characteristics and prognosis of relapsing,
recurrent and repeated peritoneal dialysis (PD)-related peritonitis.
Methods: All the peritonitis episodes from January 2000 to December 2013 at
PD center of The First Affiliated Hospital of Sun Yat-Sen University were retro-
spectively reviewed. The patients were divided into four groups as recurrent
group (different organism occurs within 4 weeks of completion of therapy for
a prior episode), relapsing group (same organism or culture negative episode
occurring within 4 weeks of completion of therapy), repeat group (same organ-
ism episode occurring after 4 weeks of completion of therapy), and the Control
group (first peritonitis episodewithout relapse, recurrence, or repeat). Clinical
data, pathogenesis, and outcome were compared among the four groups.
Results: One thousand and sixty-one episodes happened in 638 PD patients,
with 38 in the recurrent group, 52 in the relapsing, 21 in the repeat and 528
in the control group respectively. The most common bacteria spectrum of
recurrent peritonitis were coagulase-negative Staphylococci (7.7%) and Viri-
dans streptococci (17.9%). Escherichia coli (21.2%) was themost common bac-
teria of relapsing episodes. The complete cure rate in the recurrent group and
relapsing group was significantly lower than that of the control group (50.0%
vs. 65.4% vs. 85.8%). Lower serum albumin and hypokalemia were indepen-
dently associated with occurrence of recurrent, relapsing, and repeat perito-
nitis. Old age, diabetes, fungal infection and long vintage were risk factors for
peritonitis treatment failure. Relapsing (HR Z 1.50, 95% CI 1.03e2.16,
PZ 0.030) and repeat peritonitis (HRZ 1.89, 95% CI 1.12e3.21, PZ 0.016)
were independent risk factors for long-term technical failure.
Conclusion: Recurrent, relapsing, and repeat peritonitis were different in
spectra of bacteria and prognosis. Relapsing and repeat peritonitis were
risk factors for long-term PD technical failure.http://dx.doi.org/10.1016/j.hkjn.2015.09.198
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Decreased Level of Serum Soluble Klotho is a Biomarker Associated with
Vascular Calcification in Peritoneal Dialysis Patients
Qiuling Fan
Department of Nephropathy, The First Affiliated Hospital of China Medical
University, Shenyang, China
Background: Low serum Klotho levels are related to the prevalence of car-
diovascular diseases in community-dwelling adults. However, it is unclear
whether the serum Klotho levels are associated with vascular calcification
in peritoneal dialysis patients.
